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Osteochondromas or exostoses are the most
common benign tumors of the bone, appearing dur-
ing the growth period. Osteochondromas are soli-
tary or included in multiple hereditary osteochond-
romas pathologic condition. They are typically
asymptomatic bony protuberances first noticed in
childhood or adolescence. The cartilage cap of this
tumor is soft and pliable; but as soon as the cap ossi-
fies, it becomes more firm and rigid. The involve-
ment of lower extremities is common, particularly
metaphyseal structures around the knee joints.
Because of the exposed location of the site, the
chronic pulsation of an adjacent vessel on a bony
spike may cause a perforation of the arterial wall.
Development of osteochondromas could also
involve compression of the surrounding tissues.
Pseudoaneurysm, claudication, acute ischemia, and
phlebitis are the most common vascular complica-
tions of osteochondromas. We reported herein our
experience in the management of those vascular
complications, and we reviewed the English litera-
ture, reporting 97 cases of vascular complications of
osteochondromas.1-45
MATERIAL AND METHODS
Six patients with vascular complications of osteo-
chondromas were managed in our institution
between 1975 and 1997. An analysis was done for
the clinical data, surgical technique, and results
(Table I).
Clinical data. The series included five men and
one woman. Three patients had medical histories of
multiple hereditary osteochondromas. The age of
the patients ranged from 14 to 46 years (mean, 22.5
± 12.3 years). Physical examination related four pul-
sating swellings that were located at the lowest end
of the thigh and one nonpulsating swelling of the
thigh and calf. The sixth patient had an acute
ischemia of the lower limb. One patient reported
direct trauma to his left knee 1 month before (Fig 1,
A, B, C). On admission, one patient had a popliteal
vein thrombosis caused by a venous compression
that required the use of heparin and warfarin; com-
puted tomography and magnetic resonance imaging
confirmed thrombosis and showed a tibial osteo-
chondroma. Angiography performed in the other
cases revealed false aneurysms (Fig 2). The popliteal
artery was affected in four cases, and the internal
collateral of the artery in one case. Plain radiography
showed a femoral osteochondroma in five cases (one
of which was broken) and a tibial osteochondroma
in one case.
Surgical technique. The six patients were
treated surgically. The patient with deep vein
thrombosis underwent operation 2 months after
the diagnosis and underwent isolated resection of
the tibial osteochondroma. In the other cases, the
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arterial lesions were exposed through an internal
incision in the lower thigh, ensuring easy expo-
sure. The presumptive diagnosis of arterial trauma
as the result of osteochondroma was confirmed in
all cases. In four cases, false aneurysms were
opened, and thrombus was removed after vascular
clamps were applied both proximally and distally.
Arterial reconstruction was performed in two cases
by endoaneurysmorrhaphy with polypropylene
suture. One patient underwent a resection with an
end-to-end anastomosis. The patient with acute
ischemia underwent successful in situ fibrinolysis
with urokinase, which revealed a false aneurysm.
While waiting for elective surgery, emboli in ante-
rior and posterior tibial arteries occurred. Then,
with the use of a saphenous vein, a bypass graft was
achieved that was associated to distal thrombecto-
my and ligation of false aneurysm. In the last case,
a false aneurysm of a popliteal collateral branch
was excluded by ligation. The osteochondromas
were resected in all patients.
RESULTS
The postoperative period was uneventful for
the six patients. Peripheral pulses remained normal
in all cases. All six patients were all discharged
from the hospital before the postoperative day 8.
Postoperative duplex scanning proved normal arte-
rial flow in the five cases of arterial complication
and disappearance of popliteal vein thrombosis
after 4 weeks of anticoagulation therapy in the last
patient. The pathologic studies revealed the
benign nature of the osteochondromas, and
microscopic examination of the artery confirmed
pseudoaneurysmal tissue. A few years later, one
patient underwent a prophylactic resection of a
controlateral femoral osteochondroma. 
DISCUSSION
Osteochondroma is the most common bone
tumor, observed in 1% to 2% of the population. It is
made of hyperplasic bone arising from subperiostal
displacement of adjacent epiphyseal plane cartilage.
These lesions have a “protective” cartilaginous cap,
which ossifies at the end of the growth period with
epiphyseal closure. Then resorption of the cartilage
might happen, leaving sharp bone. Osteochondromas
have been described in all bones but are seen more
commonly in the femur and humerus and less often
in other long bones (the scapula, pelvis, clavicle, rib
and vertebra).
The osteochondromas are usually asymptomatic
and commonly revealed on plain radiographs in case
of either pain or minor limitation of motion. In that
case, it is more often the consequence of neurologic
compromise, bursa formation, growth abnormality, or
malignant degeneration, which occurs in less than 4%
of the osteochondromas that are treated with surgical
procedures.32 They have been described as occurring
both as solitary (90% of cases) or multiple tumors.
When multiple, they represent a hereditary autosomal
dominant disease in which one half of the offspring of
an affected parent may be involved. In that case, mul-
tiplicity of osteochondromas produces skeletal defects
and results in shortening and curving of the long
bones. The main complication is the degeneration
into chondrosarcoma, which is rare in case of solitary
osteochondroma, but its incidence can rise from 1 to
10 in case of multiple osteochondromas.
Vascular complications are an unusual mode of
discovery of osteochondromas. We have reviewed
the English literature in which 97 cases of vascular
complication of exostoses have been published.
This pathologic condition affected young peo-
ple with a mean age of 22.6 years (range, 6-58
Table I. Details on the six cases of vascular complications of osteochondromas
Age (y) Sex Examination Lesion Type of trauma Osteochondromas Topography Treatment
14 M Pulsatile swelling False aneurysm History of direct trauma Solitary Femur Exclusion of false
one month previously aneurysm by 
arterial ligation
24 M Pulsatile swelling False aneurysm No history of direct trauma Multiple Femur Closure of arterial 
defect
15 M Pulsatile swelling False aneurysm No history of direct trauma Multiple Femur Closure of arterial 
defect
22 M Acute ischemia False aneurysm No history of direct trauma Solitary Femur Saphenous vein graft
14 F Pulsatile swelling False aneurysm No history of direct trauma Solitary Femur End-to-end 
anastomosis
46 M Non pulsatile Venous thrombosis No history of direct trauma Multiple Tibia Excision of osteo-
swelling chondroma
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years). This age corresponded to the ossification of
the cartilaginous cap of the osteochondroma,
which produced sharp spike susceptible to injure
adjacent vessel. Seventy-seven patients were male
(79.4%), and 20 patients were female (20.6%); we
have also observed a large predominance of men
(83%). Patient symptoms depended on the location
and size of the tumor and on the type of vascular
injury. The complaint of a hard swelling, usually of
a long duration, was the most common. The devel-
opment of pain in relation with osteochondroma
should be the consequence of fracture or vascular
compression. Clinical examination revealed a pul-
satile mass in 38.6% of cases, a nonpulsatile mass in
Fig 1. A, Fracture of a femoral osteochondroma (arrow); B, angiography: thrombosed false
aneurysm deviating popilteal artery (arrow); C, pulsating mass of the thigh (arrow).
A B
C
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24.4% of cases, distal ischemia in 22.3% of cases,
and phlebitis in 2.2% of cases. In a few cases, uni-
lateral lower limb edema or paresthesia was report-
ed. The association of swelling in the area of the
knee and distal ischemia has been reported in three
cases, as the result of peripheral emboli from the
false aneurysm.2,33,34 Generally, the voluminous
osteochondromas were compressing a surrounding
vein or artery resulting in phlebitis or ischemia,
although a pulsatile swelling was the consequence
of the arterial wall perforation by the sharp extrem-
ity of osteochondromas. Approximately 34% of
patients (data collected on 51 patients) with a vas-
cular complication had a medical history of trauma
or vigorous exercise a few weeks before hospital
admission. In case of direct trauma, the osteochon-
dromas were broken and had perforated the sur-
rounding vessel. Some repeated exercises, such as
knee flexion, could chronically abrade popliteal
artery and produce an adventitial defect followed
by a false aneurysm. 
A plain radiograph of the pathologic region
revealed the osteochondroma in all cases. A solitary
osteochondroma was noticed in 52 cases (66.6%),
and multiple osteochondromas were noticed in 26
cases (33.3%). The primary location of the osteo-
chondromas was the lower limb (83%), with pre-
dominance of the lower metaphysis part of the
femur (Table II). Three cases of rib osteochondro-
mas have been reported. Two of them that wound-
ed the lung or the pericardophrenic artery led to
life-threatening hemothorax.13,26 The third case was
an osteochondroma of the first rib that involved a
subclavian vein thrombosis.35 The popliteal artery
was the most damaged artery. This is the conse-
quence of the frequency of the osteochondromas in
the distal femur or proximal tibia and of intimate
anatomic contact between the bone and the artery at
the distal level of the Hunter’s canal. 
A pulsed duplex scan, which reveals a rounded
heterogeneous mass adjacent to the damaged artery,
is indicated if a vascular complication is suspected.
The diagnosis of arterial injury is made if the angiog-
raphy shows aneurysm, pseudoaneurysm, or throm-
bosis.36 Furthermore, the mass appears smaller than
its real size because of thrombus, which partially fills
the lesion. Angiography may fail to show an
aneurysm in the case of total thrombosis. Marcove
et al43 reported the case of a patient with a knee
mass; angiography demonstrated an arterial occlu-
sion. An extravascular compression was suspected,
and a biopsy of the mass was performed for the cor-
rect diagnosis. Profuse bleeding followed because of
an unknown false aneurysm perforation. This case
emphasizes the necessity to exclude a vascular lesion
before more invasive investigations. Computed
tomography scans and magnetic resonance imaging
scans are helpful examinations in this condition
because they show a large soft tissue mass that arises
from the tip of the osteochondroma.37 After intra-
venous injection of contrast medium, a computed
tomography scan reveals a large false aneurysm with
a spicule of bone protruding in its lumen.
In the review of the literature, arterial damage
represented 91% of vascular complications. False
aneurysm was the most frequent lesion (63.9%).
Nine cases of isolated vein lesion have been
described (three thromboses and six compres-
sions).1,35 The osteochondromas exerted a direct
mass effect on the vein. Scott et al28 and Lizama et
al 41 have reported a case of popliteal vein thrombo-
sis that was associated with popliteal pseudo-
aneurysm. In that case, the perforation of the
popliteal artery by the exostoses produced a false
aneurysm, which compressed the popliteal vein that
resulted in thrombosis. Kharia and Parnell29 report-
Fig 2. Deviation of popliteal artery caused by thrombosed
false aneurysm due to osteochondroma.
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ed a thrombosis of both popliteal vein and artery as
the result of femoral osteochondroma.
In 96 cases, the surgical management has been the
rule (Table III). Analyzing these data, we observed
only two cases of arterial ligation that lead to ampu-
tation.38,39 This treatment has not been used for
nearly 30 years. The earlier diagnosis as the result of
the development of ultrasonography and angiography
and the improvement of surgical techniques in vascu-
lar surgery have permitted conservative treatments. In
our series, we have also performed an arterial ligation
in one case, but the false aneurysm developed on a
minor collateral artery of the low superficial femoral
artery, without any risk of distal ischemia.
In the case of false aneurysm, repair of the arteri-
al injury was possible without graft interposition in 34
of 54 cases. When an end-to-end anastomosis could
not be performed, graft replacement with the autolo-
gous saphenous vein graft was preferred. When the
saphenous vein was not available or had varicosity, a
synthetic graft was used. When claudicating acute
ischemia or phlebitis occurred, isolated resection of
osteochondroma permitted treatment and regression
of symptoms in 18 of 31 cases. In 12 other cases, vas-
cular reconstruction and thrombectomy were neces-
sary to restore the distal flow. In the last case, non-
surgical treatment was chosen by the patient.45
Vascular diseases are rare in young patients.
Intermittent claudication is uncommon and unlikely
to be of atherosclerotic origin. Different causes of
vascular diseases should be explored in this popula-
tion. Peripheral thromboembolism may result in
Table III. Vascular lesions reported in the literature and specific surgical treatments
Lesion Treatment
False aneurysm (n = 54) Closure of arterial defect (n = 25)
End-to-end anastomosis (n = 8)
Graft replacement (n = 11)
Plasty (n = 8)
Arterial ligation (n = 2)
Aneurysm (n = 7) Closure of arterial defect (n = 2)
End-to-end anastomosis (n = 2)
Graft replacement (n = 2)
Angioplasty (n = 1)
Vascular compression (n = 15) Resection of osteochondroma (n = 13)
End-to-end anastomosis (n = 1)
Graft replacement (n = 1)
Arterial thrombosis (n = 13) Resection of osteochondroma (n = 2)
Graft replacement (n = 5)
Thromboembolectomy + angioplasty (n = 5)
Nonsurgical management (n = 1)
False aneurysm + venous thrombosis (n = 2) Resection of osteochondroma (n = 2)
Venous thrombosis (n = 3) Resection of osteochondroma (n = 3)
Arterial and venous thrombosis (n = 1) Resection of osteochondroma (n = 1)
Arterial trauma (n = 2) Resection of osteochondroma + ligation (n = 2)
Table II. Histogram of reported osteochondromas involved in vascular complications 
acute auricular fibrillation, aneurysm of interauricu-
lar septum, or coagulation abnormalities such as
antithrombin III deficiency or hemopathy. Arterial
insufficiency could be the consequence of popliteal
artery entrapment syndrome, popliteal cyst, and
Buerger disease. In the case of ischemia or phlebitis,
blood investigations are necessary to exclude coagu-
lation disorders that could predispose to thrombosis.
Plain radiographs must be systematically performed
to eliminate osteochondromas. It is necessary to per-
form radiography of the four limbs and of the chest
to exclude any other locations of exostoses. In the
case of known multiple hereditary exostosis patho-
logic condition, the occurrence of swelling, pain, or
ischemia should be a warning sign, and vascular
complications of exostosis should be evoked.
CONCLUSIONS 
Surgical treatment of vascular complications of
osteochondromas is recommended as an urgent pro-
cedure to avoid irreversible damages such as occlu-
sion of distal vessel by cruoric embolism or phlebitis
with the risk of pulmonary emboli. The common
uneventful postoperative course emphasizes the
necessity to treat surgically those lesions. The opin-
ions are controversial about the necessity of the pro-
phylactic resection of all osteochondromas in the
case of multiple hereditary osteochondromas.
Nevertheless, surgical resection of osteochondromas
appears to be indicated if it is in the vicinity of a ves-
sel, if there is a risk of interference with a joint, if
there is a fracture of the osteochondroma, and if
there is suspicion of malignant transformation. We
have also noticed two cases of hemothorax after
injury of the lung or intercostal artery, which
emphasizes the necessity of resection of voluminous
or sharp rib osteochondromas to avoid life-threaten-
ing complications.
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